
I

Technical Report No. 4

~~~~~

The Ef f e c t s  of  Pre— and Pos tques t ions  on Learn ing

from Textual Material in a CAl Format

Loraine 1’. Sinnott

and

Donald L. Alderman

Educational Testing Service
Princeton , New Jersey 08540

January 1977

APPROVED FOR PUBLI C RELEASE
DISTRIBUTION UNLIMITEI)

~D D c
Sponsored bY .

Advanced Rese arch  Pr ojec t s  Agency

Ar l in  on , Virg in i a  2 2 209

ARPA Order  No : 2651
U

Con t r act  N o :  MBA 9 03 —74—C— 0 29 0



5~~~~I~ fl! ~ Y CL A~~ r ICA I TON or ru ts P A G F  rtl,, ~~~~ ?-

REPORT DOCUMENTATION PAGE
R PC ’ I~ T ~S 1t u RER , ~~~ V T  A C~ ‘~cIPN PT() Uf~~~ t ’ I  ( 4 T  ~~j ‘‘

Fl 
~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~- ~LT~ !~~ ~ —. — 

t~~~ 4~LM~~~i_ 4 .4~: The Effects of Pre— and Postquestions °n 
~ / Technical ~ epo~ t.~~o. 4-

~~~~~d Learning from Textual Material in a CAl Format. 
______________ ______— I 

— — fl;~~~~p T 4 ( ; n ?r . ~(~~~~~~f l j  ,~~~M ; 3 r n

MDA 903-7~ —C-0290—ll 
/

7 At ) T u O R ( . )  ~~ )~ J T  TT ~~C’  T O T  ~ T T A T ~ T P t I , M P Ef l (

Loraine T./S~~~n ot t  I 
MD~~~~~~~~~~~~~ O29~~ ~~

~~~ /. Donald_L./Aldenaan ( J _ _ _ _ _ _  ~~~~~ 

-
/

— 
~ CE~~rORMI ’~~ o~~~ ’ s N I Z A t I r T N N A M I  450 A p O r ~F SS  — -~~~

- 
~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ 1 A ~~t
A t t i  A A0~~ O T T O

E d u c a t i o n a l  Tes t ing  Serv ice  ~~~
‘

Princeton , New Jersey 08540 4wlQ~OQO2

I S  CO5~~ POL~~ IN G ( T F F I C E  P ) A T I ’  4 5 0  A f l • T I S / 
I? ~L F ~~) T 1  DA 1 ~~ . .... ...~~

DARP A // January 1977 
-

1400 Wilson Blvd. ~~~~~~~ T n T ~~~?u~~F ~~A~~I c

Ar l ing ton , Vir  ~~~~~~~~~~~~~~~~~~~~~~~~~~~ -—---- -- - - —  —-- -~~~- - — -- -—- — -~~~~~~~~~~~~~ - - -
I~ MO I I IT O R I S O  A G E T I C S  t I 4 M T  4 A n S ’ T  5 , I  I~ I t , , e r , t 1!!L _.~ ~ 1~~~ O f f  “ S f f 1 5 !

SAME ~;.
C TI E PIT L E

IA tIIs~~R I e U r ? o w  S T A T E M E M T  O (  t f , f ~ F y r ’ s  _—

AP P ROVED FOR PUBLIC RELEASE 
7

DISTRIBUTION UNLIMITED t -

7 r ’ I c r R I e u l I O N  S T A T E M r N T  ‘I 5 -  ‘ i • ~ ‘‘ or - - ‘ ,~r . i If l ci - !  ~A . ~ t i ( I r ’ ~~~’ S ’ r s  P7, ~~~
, ’

IA c s J ; - C L E M E S I A R Y  s c r , r s

I~ It *OROS ( 5  I I  , 0  f ’ , , r~ rI- 1 r. . ,,r, ,~r , j  I’lo,,H(r I s  I f ~~~~~ ’ . ’  I,-~~ 
-

Adjunc t Aids Prequestions Textual Processing
Computer Ass isted Inst rilet ion l’rose Learning
I n s er t e d  Q u e s t i o n s  Q u e s t i o n s
P o st q u e s t  ions T e x t u a l  L e a rn i n g

I I . . .  •~~~~~ r f I , ’ ( ~~~~~ ‘ ‘ T O

• t h i s  r e p or t  concerns  t h e  e f f t ’ ’t s  o f p r I - qu e s t  ion and p o s t qt i e s t i o n  f o r m a t s  on
pr o se  1~ ’ , i r i s i rig in c om p u t e r — a 5 s is t ed  i t i s t r i t e t  ion . F t  VO e x p e r i m e n t a l  g roups
s i  ud I ed , i  set .  s i f  t i  gu t  p i o s a g e s  t i n d er  d i  t t e re nt  p r e q i l e st  i on — p o st q u e s t  ion

• c1nnh I n.i Ii OUS . Twen t v — U I  vt  s i tb j  es I s , vo l  it t i  tee rs v i  t h it gh school degrees ,
we to r an d o m l y  a s sig n e d  t each g r o u p .  A t i n t l  r et  t n  I I on t e s t  had  32 i tent s

I es i t  led a l o n g  two t i I mens Ion s :  one d ep e n d e nt  ott w h e t t e r  t he inse r t ed
t e x t  q u e s t  ions  p r o mp t e d  i t  t e n t  ion  t o  t lie i tent , and I he o t h e r  dep en den t  on
w h e t h e r  the  Item r~’qui red fas t ual or I i t t  ( r en t  i i i  l e ar n i n g .  The CA! f o r m a t

DD ~~~~~~~~~ 1473 ~~~~~~~~~ 
‘ 5 ’  ‘ P1I’I V F T  4

;~ c i ~~~T~~~



~~1 s ” t I i i t T V (  A c S I F I C A 1  ON o r r u t s  F A GE(? f l f ~~n Oe 4~ Fni~~ro ’) 
— ________________

20. ABSTRACT continued

facilitated control over exposure to questions and passages , as well as
data collection on performance measures like referral to passages, time
spent on inserted questions , total study time , and scores on postquestion
sets.~~ A combination of prequestions and postquestions led to a 20% increase
in studen t study time relative to the  use of either question format alone ,
but did not facilitate relevant retention beyond the facilitation found
with just prequestions or just postquestions . The use of prequestions
interfered with incidental learning. While equal to the preqitestions format
in study t ime and effect on relevanr d lc ,Irning, the postquestions format
seemed p r e fer e a hi e  s ince  it  was no t  aA~- oin i s i n i e d  by depressed i n c i d e n t a l
learn ing.
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The I~f fe ct s  of P r e— and l’os t q ue st i or s s or lear n i n g
f rom Textua l M a t e r i a l  in a CAl Format

INTRODUCTION

The study described in this report explores the use of questions

to help students learn from instructional materials presented on a

computer terminal. In particular , three ways of questioning students

about the materials they are studying are compared . One questioning

format presents questions before a student sees the text itself.

In this format the student may also review these questions while he

studies the t ex t .  A second questioning format displays questions

only after the student has completed studying the text. In this

format the student is not allowed to review the text when he has

reached its questions. The final questioning scheme combines both

these formats: questions are displayed before the text and whenever

the student wishes to review them ; after the student completes his

study of the text questions are presented again.

Numerous investigations have been concerned with the effects of

questions available during or after study. The research reported

here extends these efforts by considering the effects of using questions

both during and a f t e r  the  stud y of textual  m a t e r i a l s .

After a brief review of relevant research on the use of questions

as aids to textual learning , the details and results of our

Investigation will be presented .

REVIEW OF RESEARCH

Providing students with questions has been shown to enhance

learning from textual materials (Boyd , 1973; Rickards & I)j Vesta ,

1974). Not only is retention of information relevant to the questions

facilitated by their use , but questions may also facilitate retention

of passage information that does not answer inserted questions

( B r u n in g ,  l ) ( ) S ;  I~s s t t t k o p t  \ hiishiscss , I° tr~ . R o t i i k o p f (196t ,

1972) has attributed the effects of questions to the control which

they exert over the learner ’s inspection and processing of the materials.

The position of questions relative to the text Is critical to the

type of control which is exerted .

~~~~~lIIIIIll IlIIIlIIIIIIIlIlIL - -~ -~~~~~~~-‘---- -- - ~ ~. ~~~~~~~~~~~~~~~~~~ ~~~ ‘— —~~—— -- -. —-  --
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Questions read before related text segments direct the student ’s

attention to specific portions of the text (Frase, 1970), namely

those portions from which answers to the questions can be derived .

As might be expected , readers using such prequestions generally

demonstrate greater learning of question—relevant information than

do those studying without access to questions. But this positive

increase is frequentl y accompanied by a relative decrease in the

learning of information outside the scope of th e prequestions .

Anderson and Biddle (1975) reviewed 18 studies on the use of

prequestions and inc idental learning; they found a depressed level

of incidental learning reported in 13 of the studies. Thus it

appears that prequestions induce more attention to selected text

segments than would normally be given but may also lead to a

reduction in the attention given to the remaining segments .

The effects of prequestions , especially on incidental learning ,

may be a function of the learner ’s understanding of the role of

prequestions relative to the goal of instruction (Duchastel &

Brown, 1974). If the learner believes the goal of instruction is

to learn information pertaining to the prequestions , his reading

is apt to focus strongly on relevant information at the expense of

incidental information; if the reader believes the goal of instruction

is to learn both Incidental and relevant information , his reading is

apt to be less selective . The direc t ions given students concerning

the purpose of prequestions relative to the purpose of instruction

have varied considerably across studies. The majority of investigators

have associated the two only weakly, if at all. In view of this

variation it is surprising tha t so much evidence confirms the con-

clusion that prequestions depress Incidental learning . As might

be expected , however , the effect h ì i s often been small. In those

13 studies found by Anderson and BIddl~t (1979) in which incidental

learning was depressed , the mean ~ decrement in scores W8S only 2.8.

~~~~~~~~~~ ~~~—~— - ~~~-_ . .~~~~~L ~~~~
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Questions which follow textual materials effect the learner ’s

reading behavior differently than do questions which precede materials.

Since postquestions are seen after the textual materials have been

completed , the materials are not studied with the selective attention

found with prequestions . Unlike prequestions , postquestions typically

facilitate- quest ton—relevant retention without any accompany ing

depression in question—incidental retention (Rothkopf , 1966).

Indeed some researchers have found that s t u d e n t s  given pos tques t ions

retain more inc idental information than do those not given post—

questions (Rickards ~ DL Vesta , lq ,’ ’1; Rot i ik op l  & 131 sb iscos , 19b7).

The effects of l)Ostquestiofls on question relevant information

can be attributed to the reader ’s recall and review of information

retained in memory that pertains to the questions (Anderson and

Biddle , 1975). In fact , the recall and review resulting from post—

questions may also involve information incidental hut topically related

to the question—relevant information ; Mccaw and Grotelueschen (1972)

and Rothkop f and Blllington (1974) found that postquestions enhanced

both question—relevant information and informatIon only topically related

to the relevant information.

Interest in research exp loring the effects of postquestions

on question—relevant information has been overshadowed by research

exploring the effects 01’ postquesti Tns on incidental information .

The latter research has been stimulated by a number of reports

that readers receiving postquestions sh ow superior incidental

learning relative to read—only control students (e.g., lhruning, 1968;

Rot hi k st isf , l’1613; Rot likop t ~ Dish I 5~~~~l 5 ~~ 151 o7).

These indirect ~f1e’cts of posrques tlons have been shown

to be dependent  on b o t h  the ty p e  of l ear n i n g  r e q ui r e d  to answer

the q u e s t i o n  and the  f re q u e n c y  w i t h  w h i c h  quest lens occur w i t h i n

the text. For example , Felker and D i p r a  (197 5)  exp lored the

- 

~~~~~~~~~~~~~ 
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possibility that answering verbatim rather th~n comprehension post—

questions could differentially affect students ’ ability to apply

p -inciples and concep t s  discussed in t h e  t e x t .  The verba t im pos t—

questions required recogn i t ion  of exact  t ex t  word ing  wh i le the

comprehension questions required understanding of the semantic meaning

of text  word ing .  Both  ques t ion  t y p e s  were m at c h e d  in content  and

focus . On the  problem solving test  which  fo l lowed  s tud y of the text

mater ia l s , the group  us ing  comprehens ion  p o s tq u e st io n s  ou tpe r fo rmed

the group using ve rba t im  ques t i ons .  In f a c t  the  g roup  w i t h  verba t im

quest ions  per formed no b e t t e r  t h a n  the  r ead—only  con t ro l  group.

Rickards  and Di Ves ta  (1974 )  va r ied  both  the  type of learning

required to answer the  ques t ions  and the  f r e q u e n c y  wi th  which

postquest ions  appeared . These investigators  used three  types of

pos tquest ions :  one type required l i t e r a l  verba t im recall  of fac t s ,

another required l i t e ra l  verba t im recall  of ideas , while  the third

required recall and organization of fa~-ts supporting ideas. Students

encountered a pos tques t ion  e i ther  a f t e r  every second paragraph  of

text , or after every fourth paragraph of text. When questions appeared

more frequently, both literal verbatim recall of ideas and recall

and organizat ion of f a c t s  suppor t ing  ideas were found to result  in

significantly more learning of incidental ideas than literal verbatim

recall of f a c t s .  Fur thermore , recall and o rgan iza t ion  of f a c t s

supporting Ideas resulted in si g n i f i c a n t ly more l ea rn ing  of inc idental

facts than the other two activities. But , when questions were asked

less frequently, incidental retention was the same in all groups.

One explanation for the indirect effects of postquestions

is g iven in terms of shaping  ( R o t h k o p f , 1 9 7 2 ) .  Accord ing to

th i s  exp lana t ion , a s t u d e n t ’s r ead ing  behaviors  p reced ing  those

post ques t ions  w h i c h  he can answer are  r e i n f or c e d  and ma in t a ined ,

while those preceding ques t ions  whi ch cannot he answered are not 

~~~~~ 
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reinforced and become altered . What may result then is that the

reader responding to postquestions will attend more than he normally

would to that type of information to which postquestions are likely

to r e f e r .  Hence , if the inc iden ta l it ems on the cr i ter ion test

are representative of the postquestions , the reader who received

postquestlons Is more likely to have retained the information

they require.

With this explanation , a parallel emerges b etween t he ef f ect s

of pre— and postq uest ions:  where prequest ions may focus the

reader ’s a t t en tion on t hose tex t s t imuli  wh ich provide answers

to the pr equest ions , postquest ions  may focus his a t tent ion on

classes of text stimuli which are likely targets for future

postquestions . It can be argued though that the reader ’s

intention is related to the former effect , while it may not be

related to the latter (Rothkop f , 1972); whereas the student using

prequestions chooses to focus his attention , the student using

postquestions may not be aware of his selective attention.

Other explanations for the indirect affects associated with

postquestions have been advanced , including the idea tha t post—

questions provide practice for taking the criterion test.

Indeed , the results of Felker and Dapra (1975) indicate that when

the demands of the postquestions parallel those of the criterion

test , incidental learning will be facilitated .

In their review of the effects of questions on reading ,

Anderson and Biddle (1975) conclude that postquestions produce

greater learning than do prequest ion s . As might be inferred

f r om wh at has been said above , po siq uestions  have almost consistently

been shown to result in better performance on incidenta l learning

than do prequest ions . But also on relevant learning where both

A ~~~~~~~~~~~~~~ 
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ques t ion  formats  have been shown to have positive results ,

there is a trend for  the e f f e c t s  of pos tquest ions  to be stronger

and more consis tent  than those of prequest ions .

The f inding tha t  po stques t ions  are super io r  to preques t ions

in relevant r e t en t i on  Is unexpected when one compares the memory

requirements  involved in answering the  ques t ions .  ~\s Rickards  (1976)

has noted , in the  typ ica l  s t u d y  inves t iga t ing  t h e  e f f e c t s  of pre—

and pos tquest ions , the  use of p r equ e s tion s  involves considerably

less r e l i ance  on memory than does the use of p o s tq u e s ti on s .  S tuoen ts

are t y p i c a l l y  not  al lowed to review the  text after they have reached

its post quest ions.  To co r r e c t l y answer a p o s t qu e s t i on  then , a reader

is requi red  to remember one or perhaps  several i tems of I n f o r m a t i o n  :1

from a text  conta in ing  many o the r  i tems of In fo rma t ion  which have

competed fo r  his a t t en t ion . To answer a prequest ion  the reader

has the text  at his disposal;  fu r the rmore , his a t t en t ion, can focus

on tha t  in format ion  relevant to the ques t ion .  The opt ion of reviewing

the prequest ions  while reading  the text  has varied f rom study to

study ,  but even if the reader is not g iven the opt ion  of looking

back at the prequest ions, the memory requirement imposed may be

considerably less than is called fo r  in the pos tques t ion  f o r m a t .

Hence , it would seem that  the p r o b a b i l i t y  of learning question—

relevant in format ion  is hi gher when p reques tion s  are used than when

postquest ions  are used .

That pos tques t i on ing  Is in f a c t  super ior  to p reques t ion ing

in relevant r e t e n t i o n  suggests  t h a t  the  s tud y behaviors r e su l t ing

from p os tques t ions  r e s u l t  in more e f f e c t i v e  learning of the question—

re levan t  i n f o r m a t i o n  than  do those  r e su l t i ng  f r o m  p reques t ions .

Whereas the  s tudent  may more o f t e n  success fu l ly fo rmula t e  an answer

to a p reques t ion  than a p o s t q u e s ti on , what  is learned by those

using postques t ions  is r e t a ined  more e f f e c t i v e ly .  Apparen t l y ,  th€-

advantage ;~r eque st  ions have in terms of memory r equ i r emen t s  does riot

compensate  for  t h e  r e l a t i v e l y less e f f e c t i v e  s tud y behaviors  which

t h e y  i n d u ce .

. --
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A natura l  extension to the investigation of pre— and post—

quest ioning is the  exp lo ra t ion  of the e f f e c t s  en s tud y ing when

the two are combined in one t r e a t m e n t .  W i t h  respect  to the

retention of r e levan t  i n f o r m a t i o n , does the  s t u d y  behavior

invoked b y the c o m b i n a t i o n  prove supe r io r  to those behaviors

assocj a te~l w i t h  e i t h e r  forma t alone? And wh a t  will be the  e f f e c t s

of a comt) irj e(i f o r m a t  on t h e  r e t en t  ton of inc idental i n f o r m a t i o n ?

St rong l y s u p p or t e d  answers t o  t he-se ~1uoot  IOtl~ sue not ava i lab le

as l it t l e  research  has I t  ci c o n d u c t  ~d which  exp lores the c-ac~h 1ned

ques t ioning  f o r m a t .  Bova (1973)  report s one of the  few s t u d i e s  which

compared the c o m b i n a t i o n  w i t h  e it her f o r m a t  a l o n e .  Based on Boy d ’ s

results  and what  is known about t h e  e f f e c t s  cf po stques tloning  and

prequest ioning , some expec ta t ions  about  the combined forma t will

be advanced .

Boy d found t h a t  those g iven both  pre— and pos tques tions  per formed

sig n i f i c a n t ly b e t t e r  on t h e  re tent ion of quest ion—relevant  informat ion

than did those using only preques t i ons .  The add i t i on  of postr 1uest ions

to p reques tlons  adds to the r e a d i n g  behavior  ty p i c a l l y  r e su l t ing

from p reque s t i ons  f u r t h e r  p rocess ing  of q u e s t i o n — r e l e v a n t  Informat ion .

It is expected t h a t  this a d d i t i o n a l  p rocess ing  w i l l  r e s u l t  in less

f o r g e t t i n g  of t ha t  relevant  in forma t ion . Hence , w i t h  respect to

the r e t e n t i o n  of r e l evan t  information , the  s tud y behavior  invoked by

the c o m b i n a t i o n  should  prove supe r io r  to that which r esu l t s

f r o m  p r e q ue s t i on s  i~ on e .

Boy d also found t ha t  those g iven bo th  pre— and pos tques tions

per formed  s i g n i f i c a n t l y b e t t e r  on the  r e t en t i o a  of ques t i on—re l evan t

i n f or m a ti o n  t h a n  did these using o n ly  p o s t q u e s ti on s .  As has been

ment ioned b e f o r e , the  read ing  behav ior s  induced by prequest ions may

resul t  in less e f f e c t i v e  l ear n i n g  ~ f q u e s t i o n — r e l e v a n t  i n f o r m a t i o n

tha t i  do those  which are  induced by po s tqu es t  ions.  Indeed , Boy d’ s

da ta  does m d  ic t i t  e t h a t  t la~~ - groups given only  p o s t q u e s t  ions did

— 
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tend to perform better on relevant retention than did those groups

given only prequestions . Apparently the addition of postquestioning

to prequestioning may compensate for this relatively less effective

learning and result  in a qu ’s t ioning format tha t  is superior to

postquestioning alone.

In Boyd ’s s t u a y  i nc iden ta l  l ea rn ing  was depressed to the  same

degree in both the groups receiving only prequestions and those

receiving both pre— and postquestions . As we have mentioned before,

prequestions do tend to focus the stedent ’s attention on question—

relevant information. Apparently the addition of postquestions to

prequestions does little to alter this focusing. The effects of

a combined format on incidental learning will be simi1.ar to those

of prequestioning alone .

The primary purpose of our stud y was to provide more information

concerning the effects of inserting questions both before and

after the text. The questions used by Boyd were one—word completions

requiring verbatim recall. The questions used in our study were

multiple choice typ ically requir ing a hi gher level of reader compre-

hension than is required by verbatim recall .  Whether Boyd ’s results

would be replicated with different types of questions was a central

concern of our investigation .

A secondary objective of our s tudy  was to pursue th is

inv estigation wi th in  the context of computer—assisted instruction

and thus extend the range of materials to which results might

apply. In computer—assisted instruction the presentation of text

is a common i n s t r u c t i o n a l  event . It was hoped that  this  research

would p rovide au thors  of computer — a ss i s t ed  i n s t r u c t i o n  program s wi th

guidel ines  concerning op~~imum q u e s tio n i n g  f o r m a t s  to use when t ex tua l

m a t e r i a l s  are to be presented .

- - -

~
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METhOD

Experiment Participants. One hundred and twenty—five undergraduates

from a local four year college participated in the study. The students

were paid volunteers solicited through classroom announcements and

advertisements in the campus paper.

Each student studied a sequence of eight unrelated passages,

using one of five different question formats. After studying the

passages, students were requested to take a 32 item multiple choice

re tent ion  test , wi th  four  quest ions  r e l a t i ng  to each passage.

Materials. The eight passages were  selected from those used in the

reading comprehension subtest  of t h e  Scho la s ti c  Ap t i t u d e  Test (SAT) .

The passages chosen had been published In brochures describing the

test and were no longer being used on forms of the  SAT . They each

averaged about 400 words in l eng th .  The top ics covered by the

passages were diverse , w i t h  four  passages discussing topics in the

physical and biological sciences , and four discussing topics in the

social sciences and human i t i e s .  Th i s  range  in top ics  was intended

to f a c i l i t a t e  impl ica t ions  for  prose l e a rn ing  in general ra ther  than

for  a specific subjec t  ma t t e r .

Questions from the SAT associated wi th  the  passages provided

about 60% of the ques t ions  requi red  in the  stud y .  The remaining

questions were c o n s t r u c t e d  by the i n ve s t i g a t o r s  in consul tat ion wi th

professional examiners whose full—time responsibility was test

development .  All ques t ions  were multiple choice in fo rmat .

The quest ions r e q u i r e d  f ive types  of textual  processing:

(1) comprehension of a s u p p o r t i n g  idea , exp l i c i t l y
stated in the passage,

( 2 )  comprehension of a major idea only Indirectly
expressed in the passage,
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(3) completion of an inference made In the passage,

(4) application of a generalization found In the passage
to a particular instance ,

and (5) evaluatIon of the logic of the author ’s discussion.

Questions of the f i r s t  type  were classified as lower order items.

Questions of the remaining four  types  were labeled higher order items.

The majori ty of the higher order items were of types 2 and 3. A

total  of 64 questions were used , four  lover and four  higher order

items for each passage .

A better  understanding of the ques t ion  types can be gained through

some examp les. The following question based on a passage about the

l i fe—sty le of birds assesses comprehension of a supporting idea

explicitly stated in the passage ( type  1):

It is essential that birds have an efficient
respira to ry system because they

(A) are generally small in size

(B) f ly  In rarefied atmsophere

(C) have great muscular development

(D) must be mentally alert to insure
survival

*(E) lead an active existence

The passage segment from which the question was derived reads:

Resp i r at  io n is ~f f h t ~i eat and I nd~ e-d Inns t he t o
suStal ri the h i g h met  abo l 1 t ~ ac t  I ‘ c i t  v

This par t icular  item parap hra ses the Idea as exp l i c i t ly stated . Both

quest ions using paraphrased restatenents and verbatim statements were

act ua l ly  used as l ower—order  i tems .

An example of an i tem assessing comprehension of a main idea

( t y p e  2) is taken from a passage which c r i t i c a l l y  reviews Pla to ’s

Republic. Although the actual purpose of the work is not stated ,

the author provides enough information about its contents and the
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manner in which it is wrItten to allow the following question to be

answered:

It is Inferred that Pla to ’s Republic is a work written
principally for the purpose of

(A) providing citizens with a guide to the best
possible life

(B) changing existing methods of education

*(C) convincing readers that the rule of the few is
preferable to the rule of the many

(D) convincing the populace of biological differences
among classes

CE) encouraging people to overthrow existing governments

In a passage concerning the development of anesthetics , the

following statement is made:

“Curare and its derivatives are being replaced by a
number of synthetics that are more specific In
action and predictable in effect.”

Completion of an Inference made in the statement is required by the

following type 3 question t

It can be inferred that a disadvantage of using curare
derivatives as anesthetic agents Is that they

(A) are dangerously explosive

(B) are difficult to manufacture

*(C) can produce unexpected effects

CD) are not as powerful as newer drugs

(E) cannot be combined with other drugs

A passage concerning t h e eve ! UI ion and ope rn ion of cooperatives

makes t l i t ’ s Jt t’m&-n t

A consumers ’ coope rat Lvi’ so I Is it s goods sit the prevailing
competitive prices in order to avoid conflict with other
retailers.



— 1 2 —

Application of the rule suggested in this statement concerning

how a cooperative ’s prices are determined is required in the following

type 4 questIon :

Which of the following actions would probably be
taken by a cooperative in response to a competItive
price cut by ne ighbo r ing s to res?

(A) It would maintain Its prices and its dividend
at their regular levels.

(B) It would maintain its prices at their regular
level and increase its dividend .

*(C) It would cut its prices to equal those of its
competitors.

(D) It would cut its prices to undersell its
competitors.

CE) It would dissolve .

An example of the last item t yp e  comes from an historical passage

concerning Puerto Rican politics. In the passage the author uses the

term “unstable marriage.” The meaning of the term can be determined

by comprehending implications of statements which surround it. The

following question assesses whether the reader has understood these

implications:

The author probably describes the Alianza as an “unstable
marriage” in order to indicate that

(A) it had not been officially sanctioned by the
government

(B) one faction was deliberatel y undermining the
united party

(C) one group had been misinformed about the
pa r t y ’s p l a t f o r m

(1) ) the re had not been unanimous consent to the
coa l i t i o n

*(E) It included t w o  irreconcilable factions

~.ich passage had four hi gher— order and four lower—order qu e s—

ionS assoc i -tied with it. The iii gher— and I ower—order quest ions for

a p .*s—~age t~cre randomly paired , and t h e pairs raiidomlv assigned a

;u mhe r  I t o n i  1 to i . I h i e  I tern psi i i  s we re  I hen ; I - ~s I gn ed  s is  i n s e r te d

p req  iii- ; t - t i  - , I inst r ted post~ t i c  s t  i o n s  , a n d /or  r .- t t i l l  on t e s t  I t ems
he b i s  is of the itit n ihe rs; t se - v  N e t  I ‘cod. l i b  Ic I sumini r I;~e~, t h e

.tssi gn m .-n t  scheme of -~ passage set ot  i t e m  pal N r e l a t i v e  to the

kit’ I o r — m i t  e~ r e ’Li p -

-

~

--- - -~~~~~~~-~~~~~— ..-- . -~~~ - - - ~~~~
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l a b h e -  I

( i i i  I I t en  A s  ~ u n i o n  I Re - i t  I ~~e

t ~ l o  cii i  - i t  ( r  otip S

- A s s i g i s n i n t sF e r n  i t

P rs-q ill S t Ions P o s t s :  t ICS t 1005 Rot on t i n t l  I t i-s ;

(~~NTRtt l none flout- I .2

PR !- I , I to te I , 2

I l e e l i t  I , I I ,2

l ’ R t - / I ’ O S i ( R )  I • I I , i 1 , 2

PRI-:/l ’OST ( I ~~ 1 , 1 1 , 4 1 , 2

~ e~t t . N u m b e r s  r e - I  i - c  t i  i t  e u :  p si r ass Ig n ine-ist ~ .

The f o l l o w i n g  r emarks  can a l l  he i n f e r r e d  f r o n t  T a b l e  1; thn ey

concern the q u e s t i o n s  seen b y the  va r ious gro ups on a g iven passage .

Quest iou pa i rs  I and 2 we-ic used to I n o s i s t i  re ret out ion for all five

groups . F’or a! I gi-ot ups  e - x s t p t  (N)NiROI , q e u e s I i o n  pair I measured

r e l e v a n t  l i - tru ing, and ej i tos  t I on p t  i i  ‘ m e s i s i u r e e l  i t i c - i  d e n t a l  l e a r n  lu g .

Q ue s t  i on pa irs 1 and 1 s e t - c se o l i  l i v  i i  1 g rou p s  e x c e p t  CONTROL :  as

p r e qu i e - s  t ions  by g r o u p  I ’RR , as p o s t q  cu - s t  i l ens  by  g r o u p  I’OSl’ , and as

hot  Ii p r o —  and postqueu4 t ions  l iv  g r o u p  P R E / P O S I  ( R )  . I l i e  g r o u p

PRE/ I ’O ST (I’ ) s ew’ q u e s t  i on p~i i  rs 1 stu d 3 as p r o e p l e s  t i o n s , h u t  o n l y

pal r 3 was r ope -si  t ed  in th e -  pos t q  n e s t  i o n  l u g ;  t h e y  saw t ie I ins t  I

q u e s t  ion p a i r , 4 , f o r  t i i e i  i— r e m a i n i n g  t w o  e o s t q u i o s t  i o n s .  t h u s ,

none of t I u i ~ g r o u p ’ s 1e e s l  q u e s t  i sillS see  ii r ope l t  ii en the u- c- Ic -nt ion I e s !

Those stems of ques t ions  used as b o t h  p re— and pos tques tions  were

revised so t h a t  the  i tem could  he stated as an open—ended  q u e s t i o n

r e q u i r i n g  t lie ~ I t i den t t e e forum ! I t t  h i t s  own reS I’or lse  . T hi  I s  was t h e

fo r m  in which prt’qiIeSt Ions wi-ri ’ p t  c - s e n t  i d  , wh l i t  pe tS t q u e s t  Ions  were

-

~

-—

~ 

- ~~~~- - - - -  - - -—~~~~~~~~~~~~~~~ - -- --~~~~~~~~~ -—-~~- - - -
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presented in multiple choice format. For example , of the questions

given as illustrations of the types of questions used n the study,

4 were selected for use as both prequestioms and posti-4uestions . As

postquestions they appeared in the multiple choice format presented

above; as prequestions they appeared as follows :

According to the passage , why is It essential that birds
have an efficient respiratory system ?

Wha t disadvantage of using curare derivatives as
anesthetic agents may he inferred from the passage?

It may be inferred from the passage that a cooperative ’s
response to a competitive price cut by neighboring
stores would be ...?

What is the autho r probabl y Implying with the use of
“unstable marriage” to describe t~ne Alianza?

The passages were Iilaced Into t h e  topical groupings of physical/

biological sciences and social sc- h c n e :es/humanlties. item analysis data

from previous test administration s was available for those passage

items borrowed from the SAT . The data was used to order the passages

in each topical set in terms of the difficult y of their associated

questions , the passage with easiest questions coming first. This

method of passage ordering was chosen because it was felt that presenting

progressively more challeng ing questions was typical of instructional

materials. Two passage presentation orders were used in the study;

both orders maintained the topical grouping orders. One presentation

order placed all the social science/humanities passages first , followed

by thne phy’~ical/biological science passages , while the second alternated

between tine- two I o p t  e~~l I g r o u i ~ es , wi t It t h e  i sis lest soc tat science/hum anitieS

p a s s a g e  f i r s t .

All passages and Inserted questions were presented to the students

via a PLATO computer terminal. Tint’ retention test was in paper and

p e n c i l  t o r mat .  The computer presented the study materials as follows :

all prequest-tens for a passage were contained on one display, separate

from the passage; the passages w e l t  contained on one or two displays ,

depending on their length; each postque stlon appeared on a separate

d Isp Ia v.

rhrough the use of selec ted keys on the termina l keyboard ,

students controlled thit’ rate at which materials were presented .

— - -
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Those having access to prequestions were presented the disp lay of

a passage ’s prequestions prior to the presentation of the passage.

While they studied the passage , thiose using prequestions were

free to review them as often as desired . Studen ts were not required

to overtly respond to prequestions. Those having access to postquestions

were not allowed to review the passage after they had requested

the display of i~~s poste !ue-stiouis. h’hose usinM postquestions were

requi red  to answer tile pos tquest  lo ins h y p r e s s ing  the terminal key

desi g n a t i n g  t h e i r  a l t e r n a t i v e  e l i o t - c  (a ,b , c ,d , or e ) .  S t u d e n t s  were

not a l lowed to review a pos tquest  loin once they had seen i t  and had

gone on to another disp lay .

Question Formats. Five q u e s t i o n  f o r m a t s  were exp lored . They will be

denoted CONTROL , PRF , P05’! , P R E / P O S T ( R ) , and P R I - / P O S T ( P ) .

CONTROL : Those using t h e  CONTROL f o r m a t  saw no inserted

q u e s t i o n s  du r ing  t h e i r  s t u d y  of t ine passages.

PRF : S tuden ts  s tud y ing t h e  passages us ing  the PRE

format  r e ceived p r e q u e st t ou i s  b e f o r e  each passage.

Four p r e q u e s t i o n s  preceded  each passage , two higher

order  and two lower o r d e r .  The p r e q u est i o n s  were

open—ended r equ i r ing  the  s tuden t  to f o rm u l mt e  his  own

response.

POST: S t u d e n t s  s t u d y i n g  th le passage us ing  the POST forma t

received p o s t q u e st ion s  a f t e r  each passage .  Four ques t ions

f o l l o w e d  each passage .  These were  t ine  same ques t ions  tha t

those usi n g  the  PRE f o r m a t  saw b e f o r e  each  passage , but

were stated as m u i t  i p i e  cite lit - rather than open—ended

quest l~ iis

PRE/l’OS 1(R) : Students study tn t. t b i t - ; s1t’~- using this

formei t r e ci - I vt-i! bet Ii t t e prequest I on is rec e ived by the

PRE students and t h e  p o s i t  q u e s t  I ens received by the POST

studen ts. liii- ‘H ’ i in t h e  a bov e - name d c-t i e ’  c-s the fact

t h e n t t h i ~ p es t  qut s I loins ri-pc - sited t h e p r eq u est ions , I.e.

tlnere wsLS a cinc’— ! i s — s e I t c ~ e s t  rrespond cnce between the open—

t ’rnd e’d ~ir eques t  I o t i s  and I hue u::ii It i p 1 o c l u ~ Ic e - P O S t qu e s t  ions .

Hall of those quest  I o t i s  s t- c it l v  t h u  s t  u d e in t  ~‘t  e e e e ; e s ;  di-sor ihed above

a i~ e appea i ed t i l l  t Iii- r e t el l  t t o n  t i - s  - I , . I r onu l i e  ii 1e5 1 S ige  , I in igher

-
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order and 1 lower order. Those questions repeated on the retention

test appeared in the multi ple choice form.

The PRE group d e a l t  only  w i t h  t he  open—e in ded  forms of the

Inserted ques t ions  repeated on t h e  r e t e n t i o n  t e s t .  Because of this ,

if we I ounc. t ha t  the  P RE/POST(R)  g roup  o ut p e r f o r m e d  the PRE group ,

some of t h a t  improvement could be a t t r i b u t e d  t o  t h e former group ’s

pract ice  wi th  c r i t e r ion—l ike  i t ems .  To separate out the e f f e c t s  of

cr i ter ion test pract ice  provided by the pos tques t ions  from the e f f e c t s

of fu r the r  relevant informat icrn processing resulting from the post—

questions in the PRE/POST(R ) format , the fol lowing format was

included in the s tudy .

PRE/POST(P) : For each passage , students s!udying the

mater ia l s  using th is  f o r m a t  received the prequestion set

used by the PRE and PRE/ P O ST(R)  groups , but  received

only two of tine postquestlons seen by the POST and PRE/

POST(R) groups. Tine two postquestions presented were

those lower order and h i gher order items not repeated

on the retention test. In additIon , two more questions

were added to the each postquestion set , 1 higher order

and lower order , that were not used by any of the other

groups and not included on the retention test. (This

accounts then for the 16 items whose function was not

identified above.)

Thus those in the PRE/POST(P) group did not receive as post—

questions any of the items which later appearee on the retention

test. The ‘P’ in the above name denotes the fact that the post—

questions provided only  p r a c t i c e .

The PRE/POST(P) group allowed us to explore , not only the effects

of practice , but also the effects on reading hehnavior of postquest Ions

referring to prequestion—incidental information. It was expected

that prequestions alone would cause students to fecus their attention

on the prequestiotned information to such an extent that the learning

of incidental information would he Impaired. fl postquestlons

repeating the prequestions were added (i.e., tiit - PRE/P0ST(R) format),
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the focusing would not be altered . But , if the postquestion set

included new questions , would the student not only search for pre—

question answers , but also prepare f o r  the new questions by study ing

more careful ly o the r  p a r t s  of the t e x t ?  The Inves t iga to r s  did expect

that those in the PRE/POST(P) group would indeed attend more to

prequestion—inci (Iental information that did those in tile PRE or

PRE/POST(R) groups.

Procedures. A PLATO terminal  was in s t a l l ed  on the campus of the

local college. Student partici pants were signed—up for individual

appointments of approximately 90 minutes . They were randomly assigned

to a question format. Twenty—five students were included in each

group .

When a student arrived for his appointment , he was seated in

front of the terminal and asked to read some directions. The directions

discussed the purpose of the experiment and the use of the terminal.

They also described the question format that the student would be

using while he studied the passages. The directions read by the

PRE and PRE/POST(P) groups are included in the appendix of this

report. An attempt was made to maintain parallel , if not identical ,

directions for each group .

The directions for those students not using the CONTROL format

indicated that , after their study of the  materials , they would be

given a test , and on that test would be the questions they had seen

as inserted ques t ions .  ih e re  was no i n d i c a t i o n  given of new quest ions

appearing on the  f i n a l  t e s t .  Tin o rder  to c o n f ir m  t ha t  s tudents  did

not expect  new q u e s t i o n s  to appear on t h e  r t c ’n t ion  t es t , a number

of participants were asked , sifter thtey had comp le ted  t h e  re ten t ion

test , If they had expected new qtic-s t Ions to appear  on the  t e s t .

All confirmed that they had not expected new questions.

The directions for CONTROL students specified that they should

learn as much as tiney could from t h e passages. They were warned that

i i
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a test would follow their study, and on that test would be questions

asking them to recall facts and ideas stated in the passages and make

inferences based on things that had been said in the passages.

Af ter a student completed tile directions the principal inves t iga tor

showed him how to use the keys Inc would ineed to work t h rough  tile

materials. Also , -under Line guidanc e of tine investigator , the student

practiced the key presses on a sample passage w h i c h  included those

inserted quest ions  a p p r o p r i a t e  to t h e f o r m a t  to which  tile s tudent

was assigned .

All students were given as much time as they needed tc complete

the materials. But , once they had left a passage to go on to the next

passage, they were not allowed to return to it. To provide some

mot ivation for  stud y ing the mater ia l s , students were told that if

they answered more than 40% of the r e t en t ion  test questions correctly,

they would receive an extra monetary compensation for their participation

in the study. In reality all students received th e same reimbursement.

RE SULTS AND DISCUSSION

Table 1 presents group means snnd standard deviations for the

retention test subscores derived from tile f o l l o w i n g  sets  of i tems :

the eight higher order items that also appeared as inserted questions

(higher order relevant learning—IIRL) , the eight lower order items that

also appeared as Inserted questions (lower order relevant learning—LRL) ,

the eight higher order Items that did not appear as inserted questions

(higher order inc idental learning—hilL) , and the eight lower order

items that did not appear as inserted questions (lower order In—

cidental learning—LIL). Also Included in the tab le  are  the means

and standard deviations for t o t a l  r e l e v a n t  r e t e n t i o n  (HRL + LRL) ,

total incidental retention (Hil + LI!), and total overall retention

(LIRE. + LRL + l i i i  + 1 11.). Tine data suggest that , wi th respec t to relevant

learning, the i’OST group o u t p e r fo r m e d  those gro ups g iven prequestions .

Fur thermore - , scores em the h n t g~ncr order que st ions accoun t f o r  mos t of
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the relevant learning difference between the POST group and those

groups who received prequestions. An unanticipated outcome in the

data was the poor performance of the PRE/POST with practice group

in incidental learning . The expectation that this group would out-

perform both the PRE group and the PRE/POST with repetition group

in incidental learning was not supported . A more systematic analysis

of the re tent ion test  scores will begin wi th  some orthogonal contrasts.

Table 1
Result s on Retention Test:  Subscor es and Total Scor e

RELEVANT LEARN ING INCIDENTAL LEARNING OVERALL

‘REA1~~ NT HRL(8)* LRL(8)  TOTAL(l6) 1111(8) LIL(8)  TOTAL( 16) TOTAL(32)
M SD H SD H SD H SD t~t SD H SD H SD

‘OST 6.04 1.27 6.32 .94 12.36 1.80 4 .36  1.66 5.32 1.34 9.68 2.34 22.04 3.66
RZ 5.36 1.85 6.20 1.53 11.56 3.00 3.56 1.83 5.12 1.59 8.68 2.85 20.24 5.52

‘RZ/POST(R) 5.28 2.17 6.04 1.67 11.32 3.35 3 .72  1.62 4 .44  1.83 8.16 2.97 19.48 5.63

‘RE/POST (P) 5.20 1.98 5.76 1.62 10.96 3.03 3.28 1.84 4.68 1.77 7.96 3.14 18.92 5.65

ONTROL 4.96 2.01 5.12 1.54 10.08 3.07 4 . 2 4  1.83 5.12 1.51 9.36 2 .77  19.44 5.12

*Number In parentheses represents the maximum score possible

Orthogonal  Con t ras t s  f o r  Re levan t  and In c i d e n t a l  Learn ing

Through orthogonal contrasts an attempt was made to answer the

following questions concerning the retention of qaestion—relevant informa-

tion:

(1) How does the performance of students with access to questions

compare with that of students without access to questIons?

(2) How does the performaince of students given only post—

questions compare with t h at of students given

prequest ions?

(3) How does the performance of students given postquestions

as well as prequestlolls , e i th er in  the f o r m  of prac t ice

or repetition , compare - with the performance of those

given only prequest Ions?
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(4) When bo th pre— and postquest ions are used , how do

students given postquestions providing repetition

differ in performance from those given postquestions

providing practice?

The contrasts underl ying these questions reflect some of our initial

expectat ions about  r e l a t i v e  group p e r fo rmance  in relevant retention.

The first contrast allows us to determine whether access to questions

facilitated the retention cf question—relevant information. Based

on the findings of other investigators , we expected that questioning

would prove helpful. As was discussed In the review of research,

postquestioning has typ ically been superior to prequestioning in

facilitating relevant retention; by comparing the retention of those

who received only postquestioning with those who received prequestioning

with or without postquestioning , the second contrast allowo us to

access whether the superiority of postquestioning is supported by

our data. The third contrast permits the comparison ot the combined

formats with prequestioning alone. Since we expected the combined

formats to add to those behaviors typ ically resulting from pre—

questioning further processing of question—relevant information and/or

criterion test practice , we did expect those using the combined

format to outperform those using only prequestions . The last contrast

allows us to compare the effects of criterion test practice with the

effects of fu’~ther relevant information processing .

Table 2 presents the t—values for these contrasts.
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Table 2

Orthogonal Cont ras t s  R e l ev 3n t  LearnIng

Contrast Two tailed

Number Groups Compared t Value t — P r o b ab l l i ty
_________ _______________ ——_______ - - -—________ (df 12 0)

1 POST , PRE , PRE / PO ST(R ) , PR EI POST(P)  v s .  CONTRO L ? . 2 7  .04

2 PRE , P R E / P o S r ( R) , P RE /POST(P)  -‘i .  POST — 1 . 6 1  .12

3 P R E / P O S T ( R ) ,  PRE/F O ST(P)  v s .  p~~ — .59

4 PRE/P OST( P )  V5 PRE /POST( R)  - .44

MS Error
Within Groups — 8 .42

As can be seen from Table 2 , Lime results of contrast 1 indicate

that those g iven ques t ions  o u t p e r f o r m e d  those w i t h o u t  access to

questions : providing students with questions did improve question—

relevant retention. Although the retention test subscores suggested

that those using only postquestions learned more than those using

formats which included prequestions , the results of contrast 2 indicate

that this difference is not statisticall y significant at the standard

.05 level. As indicated by the results of the third contrast , the reten—

tion of those receiving postqeesriens along with prequestions was just

about the same as those receiving only prequestions . Furthermore, as

can be seen in the fourth comparison , there was no significant difference

between the p re /pos t  c o m b i n a t i o n s . S ince  the  t h i r d  con t ras t  suggests

that the addition of postquest lons to prequestions has little effect

on relevant retention , it would seem to fo l l ow  tha t  it makes li t t l e

difference on relevant retention whether the postquestions provide

both criterion test practice and repetition or iust criterion test

practice.

With  respect to i nc iden ta l  l e a r n i n g,  our  expec ta t ions  concerning

relative group performance are reflected in the following questions :

(1) How does the performance of students given question

formats Includ ing prequest Ions compare with that of

those given formats not inc lud in g ~-requestions?
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(2) How does the performance of students given only post—

questions compare with that of those given no

questions?

(3) Of those students given prequestions , how does the

performance of those who receive postquestions referring

to Information incidental to the  prequestions compare

to that of those who do no t ?

(4) I-low do students gIven prequestions differ in performance
f rom those g iven  1)0th p reques t ions  and postquest ions ,

where the postquestions refer again to the prequestioned

information?

The contrast inferred in the first question allows us

to assess whether prequestioning resulted In depressed incidental learning

in comparison to those formats which did not include prequestioning .

Based on the findings of other investigators , we expected prequestioning

to focus study behavior to such an extent that incidental learning would

be lowered. The comparison suggested in the second question between

the group given only postquestions and the read—only control group

attempts to uncover whether postquestioning had the ‘indirect ’ effect

of facilitating incidental retention. The third contrast allows us to

assess whether , In a combined format , the use of postquestions which

do not match prequescious facilitates incidental retention relative to

the use of only prequest ions or both prequestions and matching post—

questions. This question , of course , hnas previously been answered

in our observations about the r e t c o t lon subscores of Table 1; the

PRE/POST(P) group did not do as well as did either the PRE or PRE/POST(R)

groups on incidental retention. The last contrast addresses the

expectation that thie effect on incidental learning of inserting questions

both before and after the text will he similar to the effect of

prequestions alone.

Table 3 presents the t —va 1ue~ for these contrasts.
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Table 3
Orthogonal Contrasts: Incidental Learnin g

Two—tailed
Contrast Groups Compared t—Value t—Probability
Number (df — 120)

PRE , PRZIPOST(R), PRE/POST(P) vs. POST, CONTROL -2.43 .02

2 POST VS. CONTROL .40

3 PRE , PRE IPOST(R) vs. PRE/POST(P) — .66

4 PRE v s .  PRE/POST(R) .65

MS error
Within Groups — 7.99

The results of the first contrast confirm the expectation that

prequestions depress incidental learning . The results of the second

contrast indicate that students receiving only postquestlons did

about as veil as the control students on incidental learning ; there is

no evidence that postquestions had the indirect effect of facilitating

incidental retention above that associated with simply reading a

passage . Since the PRE/POST(P) fo rmat  did not resu l t  in f a c i l i t a t i n g

incidental learning relative to the PRE or PRE/POST(R) format , there

is no evidence that the PRE/POST(PI format induces a more generalized

reading strategy than is produced by prequestions alone or prequestions

with repeated postquestions . The results of the last contrast support

the contention that the processing of in -idental Information induced

by prequestions is little effected by the add ition of matching

postquest ions.

Before proceeding to further analyses of the data , a su~~mary of

the major  r e su l t s  disclosed thus f a r  w i l l  be g iven .  W i t h  respect  to

relevant retention , it was found that t hose  g i v e n  q u e s t i o n s  performed

significantly better than did those not given quest ions . There was

no evidence , though , that having access to questions both before and

after text was superior to either using only prequt-st loin s or post—

questions. In fact , trends in the relevant learning subscores

_ _ _ _ _ _ _ _  _ _ _
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indicated that those given only postquestions outperformed those

given formats including prequestions . Although this difference was

not statistically significant it is in agreement with the finding of

other investigators that the effect of postquestioning on relevant

learning is stronger than that of prequestioning. With respect to

incidental re tent ion , It  was found tl-~it pr e q u eot i on in g  did depress

incidental  learning . On the  o t h e r  hand , there was no evidence that

t i n e  POST f o r m a t  f a c i l i t a t e d  incidental I c - a r n in g  r e l a t i v e  to the

CONTROL f o r m a t .

l i e s lot s v !‘ostquost ions

More i n f o r m a t i o n  about  the question fo rma t s  can be gained by

considering just the groups CONTROL , POST , PRE and PRE/POST(R).

Doing so allows one to con ceive of the stud y as Involving two factors,

where presence of prequestions and absence of prequestions constitute

the levels of one f a c t o r  and presence of postquestions and absence

of postquestions constitute the levels of the other factor . A two

factor analysis of variance using these factors was performed for the

dependent variables incidental learning and relevant learning . In

this analysis the main effect of prequestions Involves comparing the

average effect of the PRE/POST (R) and PRE treatments with that of

the POST and CONTROL treatments , while the main effect of postquestions

involves comparing the average effect of the PRE/POST(R) and POST

treatments with that of the PRE and CONTROL t r e a t m e n t s .

The summary table for the ana l ysis of variance using the

dependent variable of Incidental retention appears In Table 4.

As can be seen , the  o n l y  si g n i f i c a n t  d i f f e r e n c e  is  thle main effect

oi p r c q u e st i o n s , r e c o n flr m i n g  t h a t  t o r m .-n t s  f n o h n m d l l l g  p r e q uo st i o n s

depress Incidental lea r n i n g  rc- l i t  I~ e to  t h e  no prequest loning formats.
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Table 4

Analysis of Variance Summary Table :

Presence of Prequestions x Presence of Postquestions

Dependent Variable : Incidental Retention

Source of Sum of Meandf 1- SignIficanceVariation Squares Squares

PREQUESTIONS 30.25 1 30.25 4.02 .05

POSTQUESTIONS .25 1 .25 .03

INTERACTION 4 .4 1 1 4.41 .59

WITHIN CELLS 721.9° 96 7.52

The summary table for the two-factor analysis of variance

conducted for the dependent variable of relevant retention appears

as Table 5.

Table 5

Analysis of Variance Summary Table

Presence of Prequestions x Presence of Postquestions

Dependent Variable : Relevant Retention

Source of Sum of df Mean F SignificanceVariation Squares Squares

PREQUESTIONS 1.21 1 1.21 .15

POSTQUESTIONS 26.01 1 26.01 3.16 .08

INTERACTION 39.69 1 39.69 4.83 .03

WITHIN CELLS 789.19 96 8 . 2 2
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As can be seen from Table 5 , a n-n l gnl f i c a i i t i n t e r a ct i o n  was

revealed by the analysis. The appear ance  of an in t e r a c t i o n ind i cates

that the two treatment  means of one [ac tor  behave d i f f e r e n t l y  under

d i f fe ren t  levels of the other f a c t or .  Based on the results reported

previously , this in t e r ac t i on  is expected ; we have a l ready observed

tha t the i~d d it i ~~ of pos tqu . is t lons  to a fo rmat w h i c h  has no prequestioning

results in f a c i l i t a t i n g  relevant r e t e n t i o n , w h i l e  the a d d i t i o n  of

postquestions to -
~ format which has prequestioning has little effect

on relevant retention. Figure 1 g i n ~ h1caJly illustrates how the

effects of the presence or absence of postquestions depend on the

presence or absence ot preques tions .

Figure 1

lin t era c i i  on ef I n  ~-~~n nes  i o t i s  and ~~~ q itt - St

in Re I eva i l  t l e a r n  I rig

13.00

POST
12.00

Relevant PRE
Learning PRE / POST(R)

CONTR OL

WITHOUT WITH
PREQUESTIONS PREQUES1 I ONS

A d d i t i o n a l i nsi gh t  i n t o  t h e  l in t i - root It’ll is go m c d  In r onighi tests of

simp le m ain ef I ect a. Vhesv eli t a it c onimmar I zt-d in Tahi ~- 6.

_ _ _  - -~ - -  - ~~- -
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Table 6

Tests of Simple Main E f f ec t s
for Relevant Learning

Source SS df MS F Significance

PREQUESTIONS (PRE) 1.21 1 1.21

PRE vs. CON~11ROL 27.38 1. 27.38 3.33 .10

POST vs. P R E / P O S T (R ) 13 . 5 2  1 13.52 1.65 .25

POSTQUESTIONS (POST) 26.01 1 26.01

POST vs. CONTROL 64.98 1 64 .98 7.90 .01

PRE/ POST(R) vs. PRE .72  1 .72 .09 —

INTERACTION 39.69 1 39.69

W. CELL 789.19 96 8 . 2 2

As shown in Table 6, the difference between the POST and CONTROL

groups is s igni f icant , while tha t  between the PRE and CONTROL groups

is not significant at commonly accepted levels. There was no significant

di f ference  in relevant retention between the PRE and PRE/POST(R)

groups. Final ly ,  the prequest ion/postquest ion combination was not

s ignif icant ly  d i f f e r e n t  from postquestions alone.

How is the lack of s ignificance in the d i f f e r ence  between the

PRE and CONTROL means consistent w i t h  the f inding presented earlier

that  questioning has a s i gn i f i c an t  posi t ive e f f e c t  on relevant

retention? You will recall that the conclusion presented earl ier  was

based on a more powerful  t— t e s t  which compared the effect of the

CONTROL group to the  average e f f e c t of a l l  qu e s t i on ed gr oups ,

including the  r e l a t i ve ly  higher  scoring POST t r e a t m e n t .  Hence it is

ce r t a in l y possible  that  the two t e s t s  m i g h t  r e s u l t  in d i f f e r i n g

conclusions . While the ANOVA does not e s t ab l i sh  the super io r i ty

of the prequesttoncd groups relative to the CONTROI. group , it does

show that  the POST format was relIabl y better than no questioning;

this supports the contention that postquestioning has a stronger

Impact on relevant learning than does p r e q u e st i o n i n g .

h~~~~~~A _ _  _ _ _ _  _
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R~ peat ed  Measu re s  ANOVA: u~sLion Forma t 1 T~~ e of Learning, Level of Question

Still more information about the question formats was obtained

through a 5 x 2 x 2 analysis of variance. The factors were (a) the

five question formats , (b) the two types of learning (incidental vs.

relevant), and (c) the two levels of questions (higher order

v.s. lower order) , with repeated measures on the last two factors .

Table 7 contains a summary of this analysis .

Table 7

Analysis of Variance Summary Table

Question Format x Type of Learning x Level of Question

Source of Sum of Mean
Variation Scpiares df Squares F SiEnificance

Question Format 3 7 . t - 9  4 9.32 1.39

Subj. W. Groups 802.44 120 6.69

Type of Learning 193.44 1 193.44 127.46 .001

Type of Learning x
Question Format 25.19 4 6.30 4.15 .005

Type of Learning x
Subj. W. Groups 182.12 120 1.52

Level of Question 82.42 1 82.42 51.60 .001

Level of Question x
Question Format 7.65 4 1.91 1.20

Level of Question x
Subj. W. Groups 191.68 120 1.60

Type of Learning x
Level of Question 10.66 1 10.66 6.49 .025

Type of Learning x
Level of Question x
Question Format 3.13 4 .78 .48 

—

Type of Learning x
Level of Question x
Subj . W. Groups 196.96 120 1.64
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As the table indicates, there was no reliable difference between

the treatments in total retention . Relevant learning was significantly

greater than incidental learning ; performance on the lower order

questions was significantly higher than performance on the higher order

questions . The other two significant findings were the interactions :

(1) type of learning x question format and (2) type of learning x

level of question . We will further explore both of these interactions.

An understanding of the first interaction is aided by the following

plot of the relevant retention and incidental retention subscores for

the various question formats.

Figure 2

Question Forma t and Re ten t ion :

13 00 
Relevant and Incidental Per formance

12.00

RETENTION 11.00
SUBSCORE

10.00 RELEVAN T LEARNING

:~~:: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ INCIDENTAL LEARNING

7.00

I I I

POST PRE PRE/ PRE / CONTRO L
POST(R) POST(P)

QUE STION FORMAT
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As shown in Figure 2, there is a notable difference in relevant

and incidental learning throughout the first four formats , but not in

the fifth, the CONTROL format. This is consistent with our expecta-

tions since the distinction between relevant and incidental learning

does not really apply in the control group. In fact , tests of simple

main effects indicated that relevant learning was significantly

higher than incidental learning at the .001 level for all groups

except the CONTROL . There was no significant difference between

relevant and incidenta l  learning in the control group (p ~-c .25).

Tests of simple main effects were also performed to assess

whether there were differences among the incidental retention means

or differences among the relevant retention means. Neither test was

significant at the .05 level, although the test comparing the relevant

retention means approached significance (p~~ .O8).

We turn now to the significant type of learning x level of question

interaction . Tests of simple main effects revealed that relevant

retention was greater than incidental retention for both higher and

lower learning (p~~ .OOl) ; tests of simple main effects also indicated

that lower order learning was greater than higher order learning for

both incidental and relevant retention (p-�.OOS). The interaction

detected was due to the fact that the increment in performance for

the relevant higher order items relative to the incidental higher order

items was greater than that associated with the lower order items

(Figure 3). One possible interpretation of this is that higher order

learning is aided more by the use of questions than is lower order

learning . But competing with this interpretat ion are two less

interest ing explanations . 
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F i g u re  1

type of  Learn lug and Retent ion
Higher—order and Lower—order P e r f o r m a n c e

6.0 LOWER ORD ER

RETENTION 5.0 
HIGHER ORDER

SUBSCORE 
0

3.0

I -t
INCIDENTAL RELEVANT

If the difference in difficulty between the items assigned to measure

relevant higher order learning and those assigned to measure incidental

higher order learning was greater than the difference in difficulty

between the relevant and incidental lower order item sets, an interaction

of the type represented in Figure 3 mIght be expected . As item assign-

ment was random , there is no a priori reason for believing that this

was in fact the case. But a look at the control group ’s subscores

(Tabl e 1) will provide more concrete information about the differences

in difficulty between the item subsets.

In the control group the relevant items were in no way distinguished

from the incidental items; hence, for this group, the overall difficulty

of items measuring relevant learning should match the overall difficulty

of the items measuring incidental learning . Table I indicates that

the subscore for those lower order items measuring relevant learning

was equal to the subscore for those lower order Items measuring

incidental learning . But the corresponding hig her order subscores

were not equal. A t—test was performed to test the hypothesis

that the higher order item subsets were in fact equal in difficulty.

The hypothesis could not be rejected at the .05 level. Hence differen-

tial item difficulty does not appear to be a tenable explanation for the

interac t ion . 

- - - -~~~~ - - - -~~~~~~~--- - — - - -~~~~--~~~~~~~~~
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Another possible reason for the observed interaction is the tendency

of subjects  to pe r fo rm  near ce i l ing  on t h e  r e l e v a n t  i tems . Both

higher and lower order relevant means are artifically depressed by

the ceiling e f f e c t .  Fur thermore , s ince lower order  i tems are easier

than higher order items, the lower order mean is more sensitive to

the effect than Ia the hi gher order mean. This d i f f e r e n c e  in

sensitivity may account for all , or at least 1)art , c’f t h e difference

in increments between the levels of questions cr o s s  types of learning .

The major results brought to li ght by the above anal yses of

variance will now he summarized . Of the relevant learning means , only

those of the POST and .~ ‘N1’Rel. groups w e r e  reliabl y different. The

significant difference between t h e  POST and CONTROL means was establ ished

through a direct comparison of the two t r e a t m e n t s  w h i l e  exp lor ing fo r

simple main effects (Table 6). A test comparing all 5 relevant learning

treatment means was per t o rmed  as an offshoot of the Question Format x

Type of Learning x Leve l of Question ANOVA . This test indicated that

there were no significant differences between mv of the treatment

means . Since the test comparing all 5 means was less powerful than

the test comparing the POST and CON TROI. groups directl y, it is not

inconsistint that the former test does not reestablish the results of

the latter.

In comparison to students not having access to the prequestions ,

those who did experienced depressed Incidental learning. This finding

was supported earlier in an orthogonal contrast (Table 3) and again in

the significant main  e f f e c t  of the I request Ions x P o s t q u est i o n s

ANOVA presented in Table 4. But  [lie comparison of inc idental learning

means done in <o n lu n c t  Ion  w i t h  t h e  Quest ion Forma t x Type of Learning

x Level of ~ueotion ANOVA detected no reliable differences between

the means . Again the result s ot the three tests can he cons idered

consistent since the orthogonal contrast and the two factor ANOVA

provided m~rc powerful comparisons of t h o s e  receiving prequest ions

and t h ose  In ’  t r . - cc  I v i ng  prequ es  t ions  

~ -- -- -~~~~-
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The Question Format x Type of Learning x I t -v o l of Question

ANOVA detected no reliable differences in t h e  o v e r a l l  l ea rn ing  means

of the 5 treatments. Furthermore , t h i s  : i n a l v s i - i  i n d i c a t e d  that

lover order learn ing  was g rea te r  t h an  higher order learning for all

groups , and relevant l ea rn ing  was g r e a t e r  than  i n c i d e n t a l  l earn ing

for  al l  g roups  t -x ~-ep t  t h e  CONTRO l . A i’vpe of I sarIiIn (- x Level of

Quest ton interact Ion was su p p o r t e d  by t h e  ana l vs I s .  One poss ib le

exp lanation of t hc  interact [on l~ that hi gher order learning henefi ted

more by the insert ion of ques t i ons  t h an  d id  l ower order  i eai ning .

Data collected on the t ime students spent s t u d y i n g  the m a t e r i a l s

is summarized In  Table S.

OHs 8
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For each set of means , a one— way anal ysis of var iance was used to

assess their differences. When a significant difference was detected ,

mean comparisons were performed using the Tukey—B test (Winer , 1972).

There were no significant differences In the postquestion means

of the POST, PRE/POST(R) , and PRE/POST (P) groups , or the passage

means of the five u 1r ’ups .  Thero was a significan t difference in the

time the PRE . PRE/POST(R) and FRE/POS’l (P) groups spent on the

prequoi tions (p~~~.Ol). A t the .05 level , the PRE nean was significantly

grea te r  than the PRE/POST(P) mean , while the PRF/POST(R) mean was not

re l iably  d i f f e r e n t  f rom e i ther  of the o ther  two means .  There was

also a significant difference in the total time the five groups took

to comp lete the m a t e r i a l s  (p~~~. O O I ) .  Ar the  .05 level , the CONTROL

mean was s i g n i f i c a n t l y  smal l e r  than  t h e  o the r  means , while the PRE/POST(R)

mean was significantly greater than the POST and PRE means. No reliable

differences could be detected hetwou n t h e  PRE/ P OST (R)  and PRE/ POST(P)

to ta l  t ime means , or between t h u s  PRI - , POST , and PRE/POST(P)  t o t a l  time

means.

The results concerning l i t  t i m <  1-roups spent studying the different

parts of the materials allow us to reject one possible explanation for

why we did not replicate the find ing of Boyd (1973) that the combination

of pre— and postquestioning results in superior relevant retention

relative to either format alone. As the t ime data indicates , those

In the PRE/POST(R) group spent about the same amount of time on the

prequestions and passages as did those In the PRE group ; they  spen t

about the same amount of t ime on the  postquest ions and passages as

did those in the POST group . Furthermore , the PRE/POST(R) group

spent significantl y nuoro time on the t a sk  t han did either the PRE

group or t h e POST group. Based on study t ime  alone , one might expect

the relevant learning < ‘I t hi- l’RF/l’ON (R) group to  have been stronger

than tha t of the PRE oi POST groups. But it was not , and I t  Is to

specu lat i ons  about  why it was n~ t t tat we now turn .
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Discussion ot Relevant Retention and Inserted Questions

Since the PRE group did as well as the PRE/POST (R) group on

relevant re tent ion, we nay assume that  the  a d d i t i o n a l  processing

provided by postquestioning had little effect on relevant learning .

Why Boyd was ab le to see an e f f e c t  w h i l e  we were not  may be due to the

difference between the studies in how ct u d e n t s  were allowed to use

prequestions . In sIr stud y, those using preqiicct Ions could review

them while they studied the  text . In B oy d ’ s stu d ~ s t u d e n t s  were not

allowed to review prequest ions  once t hey  I’cg un t°t t e x t . Because of

their free access to p reques t ions , it  is l I k <  I v  t h a t  those in our

prequestioned g roups were b e t t e r  a b l e  to f o r m u l a te  answers to the

pr equestions while they studied the t ex t  than were those in Boy d ’s

study. It may be that the impact of postquest ions in a combined format

depends on how well s t u d e n t s  have been ab le  to  f o r m u l a t e  answers to

prequestlons prior to seeing the postquestions. Free access to

prequestions may result In learning the ques t ion  relevant  material

so well that the additional processing resulting from answering the

questions again adds little to learning.

At t he onset of our s tudy , we did expect the  PRE/ POST (R) format

to result in superior re levant  re tent ion relative to the PRE format .

But we were less certain about how the PRE/POST(R) format would compare

to the POST format. The textual processing associated with post—

questioning typ ically results in more relevant learning than does that

associated with prequestioning . Since the processing induced by the

PRE/POST(R)  forma t Is j u s t  an ex t ens ion  of tha t  Induced by preques t ions,

it is d i f f i c u l t  to speculate  which fo rma t  w i l l  r e s u l t  in super ior

relevant retention. The addition of postquestlons to prequestions in

Boyd ’s study appears to have compensated for the less effe- tlve

learning r e su l t ing  from prequest ioning : those using the combined

format outperformed those using u a n l v  postquestions. Our results , of

course, indicate that the two formats were not significantly different

in the relevant learning they promoted . Why we did not replicate

Boy d ’s f i nd ing  may he due to d I f f e r & - n c e s  in the  st i m u l u s  ma te r i a l s

used In the  two I nvest iga t  t u u u s .
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As was discussed in the review of research , Rickards (1976)

has observed that the formulation of answers to inserted questions

may require less reliance on memory when the inserted questions

appear as prequestions rather than as postquestions . If the stimulus

materials create a situation in which this advantage results in the

prequestion group answering more of the inserted questions correctly,

those using prequestions may learn more relevant Information than do

those using only postquestions . Assuming those using prequestions do

answer more Inserted questions correctly than do those using postquestions,

if review of the preques t ions  is restricted , those using a combined

format will  be even more l ike ly  to o u t p e r f o r m  those using onl y postquest ions.

Boyd ’s materials did result in those using combined formats

more successfully answering the inserted questions . Evidence for this

is provided by comparing scores on Inserted postquestions for those

using the combined formats with scores on inserted postquestions for

those using only postquestions. In Boyd ’s study, those using both

pre— and postquestions scored significantly higher on the inserted

postquestions than did those using only postquestions.

In our inves t iga t ion, how the P R E / P O S T ( R )  and POST groups compared

on the performance of inserted questions is summarized in Table 9.

Listed are the means for the following item subsets:

(1) h igher  order p o st q u e s t i o n s  not  r epea ted  on t h e  r e t en t ion
tes t ,

( 2) lower order postqu est  ions not rep ea ted  on the retention
test ,

(3) hi gher order postques t Ions ri-lit - u t  .-d on the retention
test , and

(4) lower order postquest ions repeated on t hi- retent ft-n t — ‘~t .

t — t c s t  I n d i c a ted  t hat  t h e r e  were no s i g n i f i c a n t  d i i  ferences between

the  g roups  on any of the  f o u r  subscore  means . A p p a r e n t ly ,  t h e  advan t age

prequestions may have relative to p o s t qu e s tl on s  in p l a c i n g  less  demand

on students ’ memory did not play a significant role in the stimulus

materials of this investigation .

J
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Table 9

POST and PRE/POST(R) In s- r ted Question Means as
a Function of Appea r~unc e of Inserted Ques t ions on the
Retention Test , and R e t e n t i o n M eans of Repea ted  It ems

p 
_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _

POST P R I - : / P O S T ( R)
I t em Subse t

Inserted Inserted
Qu ss t ion s  R e t  i - n t  i on  O u u - s  t i ens Ret tnt ion

~i 
SI) Ii N SD H SD

hl i ghi-r— Order Items

R e p e n t € — d 5 .h S  1 . 2 1  ~‘ . l 7  1 . 2 1  - .65 1 .87  5 .35  2.12

N o t  R - p e a t c d  u .  51 1.47 — —  — — 4 .4 5  1 .76  — —  — —

Lowe r — t ( r d c r I t i - n i s

R ep t - a t e d  (‘ . 17 1. 19  1) . 39 .9 4  ‘u .9 1) 1.69 fu .0() 1.7(1

N e t  R e p e a t e d  S .~~l 1 . 4 1  —— —— 6.48 .31 — —  — —

N o t e . A l l  d a t a  is based on t h e -  23 subjects in each group f o r
w h i c h  i n s e r t e d  ques t ion d a t a  were  ~vailahle .

Speculations concerning the retention of relevant information

experienced by students receiving only prequestions , only postquestlons,

or the combination of prequestions and postquestions will now be

summarized . It seems tha t  if s tudents  are allowed to review prequestions

• while they are studying the materials, the addition of postquestions

to the treatment will not improve relevant retention. If this review

is not allowed , the further processing of question—relevant information

provided by postquestions may improve relevant retention . The addition

of prequestions to a postquestion format will typically not improve

relevant retention. Materials which place great demands on student

memory may provide an exception to t h i s  genera l i za t ion .  Such demands

may be made , for example , by passages which are laden with factual

information and inserted questions requiring retrieval of selected

facts. Rickards (1976) provides a concrete example of such stimulus

mate r i a l s .  I f  the  m a t e r i a l s  do make dem ands on s t u d e n t s ’ memory ,

2
1he quest ton or I see as to whet her t l i e  i- c l  i t  i v , - : iuI ~- i u u I ago < u t  p r e q u e st  I < ‘u s

is • i  funri Ion of whethe r posiquest iu ’ui s require u sc-i l I , as In Boyd ’s study
on- recognition , as in  our in v e s t i g a t ion . Sinct - we d i d  not compare the two
postquestion types , we have no data upon which to base an answer to this

- -  
que.tion . 

— -
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the combined format may be superior to only postquestioning but may

not be superior to only prequestioning . As we have observed before,

if students are allowed to review prequestions while they study the

text, additional postquestioning may add little to relevant retention.

Textua l  Process  
~°ij

At several points in our discussion we have used the conjecture

that the relevant information processing resulting from postquestioning

may differ from that induced by prequestions . Some evidence supporting

this conjecture is provided by comparing the following scores within

the POST and PRE/Pos~~:R) groups : scores on those inserted postquestions

which were also retention test items and scores on those same questions

when they appeared as retention items (Table 9).

For the 23 students in the PRE/POST(R) group with complete records

on responses to postquestions , the mean score on the retention test

for higher order items used as postquestions was 5.35. For these

students the mean score on the retention test for those lower order

items used as postquestions was 6.00. Two—taIled t—tests indicated

that neither subscore was significantly different from its inserted

question counterpart , although the difference in the higher order

subscores approached significance (p ~~ .09).

For the 23 students in the POST group with complete records on

responses to postquestions, the mean score on the retention test for

those higher order Items used as inserted questions was 6.17. For

these students , t h e  mean score on t h e retent Ion te~ t. for those lower

order items used as ins -rted (1t105t i ons v i e  (~. 19. While the difference

in the lower order item subscoree  was not  s Ign lil t - l int , t h e  higher

order suhscore’i were si gnific antl y dl ft c r cii t a t  the .002 level.

While no sl gn it icant changes  seemed t o  occur  In the PRE/POST(R)

group between the two q u e s t i o n  answer ing  pe r iods , the POST group seemed

to make gains in relevant higher order learning . If the two groups

had processed the question relevant Information in the  same way , one

would expec t the  c hanges between the two quest i u ’ u u  an swer ing  periods

to be s i m i l a r .  Since t h u ~~v are- not , some support Is  provided for

the a l ternat ive  hyp othes i s .

—_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _
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CONCLUSIONS

Some conclusions regarding the question formats used in the

study will now be drawn . The combined format of prequestioning and

postquestioning , with the postquestlons repeating the prequestions ,

is , in general , an i n e f f i c i e n t  way to promote relevant learning .

In our stud y it resul ted  in an approximate ly  20% Increase in s tudent

s tudy t ime relat ive to the use of only pre— or postquest ioning but

did not result in improved relevant  r e ten t ion  r e l a t ive  to these formats .

The combined forma t of prequest loning and po stques t ioning,

with the postquestions containing new items , is i n e f f e c t u a l . The

appearance of p reques t ion—inc iden ta l  pos tqu estio ns does no t seem to

induce more regard for  incidental  In f o r m a t i o n  than resul ts  in

groups using only prequestions or prequestions and matching postquestions.

Fur thermore , as indicated by the group ’s spending significantly less

time with the prequestions than did the other prequestioned groups,

the new postquestions seem to induce less regard for the learning of

relevant information .

Time spent stud ying the materials with the use of only post—

questions was not significantly different from t ime spent with the

use of only prequestions . Also there were no significant differences

in the relevant learning promoted by the two formats. Yet postquestioning

may be preferable to prequestioning for two reasons:

(1) Postquestioning typicall y has a stronger positive Impac t on
hi ghe r order r e l evan t  l e a rn ing  than  does p r equ e st i on ing

and (2 )  Pr eques tl on ing  depresses inc identa l  learning re la t ive
to postquestionfng .

As the analysis of time spent studying the t e x t u a l  mater ia l s

indicated , those using only prequestions , onI~ postquestions , or no

questions at all did not di Ifet ri’ I jab lv In t h e t im~ t hut- v took t o

study the passages. But those who studied with no questions did take

considerably 1e~ s study t ime than the  others when t ime spent on

Inserted quest ions was added to passage t ime . The l e a r n i n g  advantages

resulting from inserted questions must he wei ghed against the extra

t ime Involved in t h e i r  use .
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The increments we observed in relevant learning which resulted

from inserted questions are not large.
3 

Relative to the control

group , relevant retention increased about 12% in those groups using

only prequestions or postquestions . Yet the use of prequestions or

postquestions increased the t ime taken to complete the materials by

approximately ~O’- . Was this a worth while investment oh students ’ t ime?

With different textual materials and different types of questions

the above figures would undoubtahlv change , but the above question

would still be relevant . The instructor who contemp lates the use of

questions should assess how difficult it is for the learner to recognize

what it is he is suppose to retain from the materials and how critical

it would be to instructional continuity if certain things from the

passage were not retained . Such considerations will help the instructor

decide whether a, perhaps slight , increase in the probability of

relevant learning is worth the increased study time.

_ _ _ _

3The increments observed are typical of those commonly f ound by
investigators. In those studies reviewed by Anderson and Biddle (1975)
which compared postquestioning to no questioning, the mean % increment
in relevant learning for the postquestioned groups was 13.2. The
percent increment in the present study for POST was 14.3. In those
studies reviewed which compared prequestioning to no prequestioning,
the mean % incr ement In relevant learn ing  for  the prequestioned groups
was 10.8. The percent inc rement  in  t he  present  study for PRE was 9 .3 .  
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APPENDIX
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Student Directions

The study you will be a part of concerns methods to help students in
learning from writ ten materials presented on a computer display . The
particular method we are interested in is the use of questions related
to the materials.

You will be asked to read eight passages presented on a computer
terminal. Before each passage you wil l  be given four questions requesting
information which is either contained in or can be in fe r red  from the passage.
(From now on these questions will be called prequestions.) The prequestions
are open—ended . They are designed to direct your learning as you read the
passage. If after studying the passage you feel reasonably confident about
your answers to prequestions, then you have a sign that you have studied
the passage adequately.

When you have completed reading all eight passages and working through
their prequestions, you will be asked to take a final test. The test will
contain the preguestions you have seen, but now they will be restated in
multipLie—choice format. The test will measure how much you remember from
the information you were directed to learn from the prequestions. It will
also conclude the study.

You will not be allowed to take any notes while you are reading through
the materials.

The passages are about 400 words each. Each concerns different and
unrelated topical areas. Topics chosen arc from the humanities, social
sciences, physical sciences, and biological sciences.

(As you read through the rest of the directions , you may wish to
refer to the Key Board Directions summarized on the next page.)

Passage prequestions will be displayed on the terminal before you see
their related passage. After reading and familiarizing yourself with these
prequestions , you can go on to the passage by pressing the ‘NEXT ’ key on
the computer terminal keyboard . Thereafter, anytime you wish to review the
prequestions again, press ‘HELP ’ and they will be displayed again . A press
of the ‘NEXT ’ key will return you to the passage.

Some passages are contained on two pages (two separate computer displays).
You will always begin on page one. If the passage continues on the next
page, this will be indicated at the bottom of the first page . The second
page of a two—page passage will be displayed when you press the ‘NEXT ’ key.
If you wish to return to the first page from the second you may do so by
pressing the ‘BACK ’ key.

~~~~~~~~~~~~~~~~~~~~~~~~~~~ ej~ou may review its preguestions

~~y p ~essing_ ‘HF.[~~J and switch between i s  ~~~~ ~~ressin g ‘NEXT ’ or
‘BACK ’) as many t imes as~j~ p wish. 

_
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After you have completed the passage and feel like you can answer the
prequestions, you may indicate this by pressing the ‘f’ (for finished) key.
You cannot go back to review the previous preguestions or passage af ter
you have pressed the ~f ‘ key, so do not press it before you feel you are
ready to do so.

After  you press the ‘ f’  key , the prequestions for the next passage will
be displayed and you will begin the procedure again . When you have completed
the last passage and press the ‘f’ key, you will be asked to take the final
test. Remember that this test will contain the preguestions you have seen
with each passage stated in multip le choice form. The final test will be
given in paper and pencil format. The proctor will give you a copy of the
test .

If you have any questions please direct them to the proctor. You can
take as much time as you need to read through the passages. When you are
ready to begin the passage readings press the ‘NEXT ’ key .

Key Board Directions

To get from PREQUESTIONS to PASSAGE press NEXT

To get from PASSAGE to PREQUESTIONS press HELP

To get from PAGE 1 of a PASSAGE to PAGE 2 press NEXT

To get from PAGE 2 of a PASSAGE to PAGE 1 press BACK
To get from PASSAGE to PREQUESTIONS of NEXT PASSAGE press f
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Student Directions

The study you will be a part of concern s methods to help students in
learnin g from wri t ten materials presented on a computer display. The
particular method we are interested in is the use of questions related to
.he  materials.

You will be asked to read eight passages presented on a computer terminal.
Both before and af ter  each passage you will be given four questions. These
questions request information which is either contained in or can be inferred
from the passage . (From now on the questions preceding a passage will be
called prequestions and those following a passage will be called postquest ions.)
The prequestions are open—ended . They are desi gned to direct your learning
as you read the passage . The postquestions , on the other hand , are in
multiple choice format .  They are designed to serve as check points on how
well you are learning the materials. If you feel reasonably confident about
your answers to both pre— and postquestions , then you have a sign that you
have studied a passage adequately.

There is a connection between the pre— and postquestions. Two of the
postquest ions are merely restatements of two of the prequestions ir: multiple
choice format . The other two postquestions are not the same as the prequestions.

When you have completed reading all eight passages and working through
the pre— and postquestions , you will be asked to take a final test .  The
test will contain both multiple choice postquestions you have seen as well
as multiple choice restatenients of the passage prequestions you did not receive
as postquestions. It will measure how much you remember from the information
you were directed to learn (from both the  pre— and post quest ions) .  It
will also conclude the study.

You will not be allowe d to take any notes while you are reading through
the materials.

The passages are about 400 words each. Each concerns d i f f e r e n t  and
unrelated topical areas. Topics chosen are from the humanities , social 

- -

sciences, physical sciences, and biological sciences.

(As you read through the rest of the directions , you may wish to refer
to the ~~~~~~~~~~~~~~~~~~~ suimutarized on the next page.)

Passage prequest  Ions wil l  be displayed on t h e terminal before you see
the i r  related passage. After reading and familiarizing yourself with these
prequestions, you can go on to the passage by pressing the ‘NEXT ’ key on
the computer terminal keyboard. Thereafter , anytime you wish to review the
prequestlons again , press ‘HELP ’ and they will be displayed again. A press
of the ‘NEX T ’ key will return you to the passage.

Some passages are contained on two pages (two separate computer displays).
You will always beg in on page one. If t he  passage c o n t i n u e s  on the next
page , this will be indicated at the bottom of the first page . The second
page of a two—page passage will be displayed when you press the ‘N EXT ’ key.
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1f “au wish to re turn  to the first page from the second you may do so by
pressing the ‘BACK ’ key .

While you are readij~g through a passag~ you may review its prequestions
(b~~~~essing ‘HELP ’) and switch between pa&es ~by presslng ‘NEXT’ or ‘BACK ’)

as ma~~L~~itnes as you wish.

After you have completed the passage and feel like you can answer the
prequestions, you may ind icate this by pressing thu ‘1’ (for finished ) key.
You cannot. go back to review the preguestiono or the J~as.~~&e after you have
pressed the ’f’ key , so do not press it before you feel you are ready to do so.

Atter you press the ‘f’ key the first postquestion will be displayed .
Each postquestion will be displayed one at a time . Please indicate your
answers to postquestions by pressing the letter (A,B,C,D or E) of the answer
you believe is correct. The answer you choose will be written at the bottom
of the screen. While the question is displayed , if you change your mind
about an answer, just press the ‘ERASE ’ key and then press your new answer.

When you have completed a postquest Ion a press of the ‘NEXT’ key will
display the next one. You cannot re turn  to a previously displayed postquestion.
Also you cannot gp on to the next yostguestion without answering the one you
are on. When you have completed the fourth postquestion a press of the ‘NEXT ’
key will display the next set of prequestions and you will begin the procedure
a g a i n .

When rout press the ‘b ‘ key after you have completed the last post—
question of the eighth passage you wilt he asked to take the final test.
Remember_ t h a t  this test will con tain both multiple choice postguestions you
have seen as well as tuult~p~ e choice restatements of the passage preGuestiofl~ 

—

you did not receive as postguest ions.

The final test will he given in pape r an d pencil format.  The proctor
.ill give you a copy of the test.

If von h ave any questions please direct them to the proctor . You can
a~; much  t (me as von need to read through t he passages. When you are

r ead y to beg in t he  passage read ings press the ‘NEXT ’ key of the terminal
key board.

Key Board Directions

To get from PREQUE STIONS to  PASSAGE p r ess N EXT

To get fr o m  PASSAGE t o  PREQUESFIONS press 1-h ELP

To gec I r m  PAGF 1 of a PASSAGE to PAGE 2 press NEXT

To get from PAGE 2 of a PASSAGE to PAGE 1 press BACK

To get from PASSAGE to POSTQU ESTION S p ress f

To .~et from POSTQUESTION to POSTQ UESTTON press NEXT

To get from fou r th  POSTQUE STION to PREQ UES T 1ONS OF NEXT PASSAG E press NEXT

Whe n answerin g POSTQUESTION S , t o  ch.inge an answer f i r s t  press ERASE and then
press the new answer (A ,B ,C ,D or E)


